Deregulated expression of CDK2- or CDK3-associated kinase activities enhances c-Myc-induced apoptosis.
Activation of high ectopic levels of c-Myc in serum-deprived Rat1-MycER cells by 4-hydroxytamoxifen induces both proliferation and apoptosis. To further elucidate the role of G1 cyclin-dependent kinases (CDKs) in the process of Myc-induced apoptosis, we generated Rat1-MycER cells stably overexpressing CDK2 or CDK3. Ectopic expression of these CDKs in Myc-overexpressing cells was accompanied by upregulation of the specific kinase activities. Whereas neither high ectopic CDK2 nor CDK3 alone induced apoptosis in serum-deprived Rat1 cells, both CDKs markedly elevated the incidence of Myc-induced apoptosis. It was shown earlier that in Rat1-MycER cells, which are resistant to tumor necrosis factor-alpha (TNF) when grown in high serum concentrations, the addition of TNF with the concomitant activation of Myc resulted in apoptotic cell death. Here, we show that neither CDK2 nor CDK3 induces susceptibility to the cytotoxic action of TNF in Rat1 cells. However, both molecules heavily elevated the incidence of apoptosis induced by TNF together with Myc. It has earlier been reported that Myc-induced apoptosis in serum-deprived Rat1 fibroblasts is inhibited by specific cytokines, such as platelet-derived growth factor (PDGF). Here, we demonstrate that PDGF-mediated protection from Myc-induced apoptosis is almost lost in Rat1 cells overexpressing CDK2 or CDK3. These apoptotic effects of CDK2 or CDK3 are not accompanied by alterations of proliferation parameters, such as DNA distribution, time the cells spend in each phase of the cell cycle, thymidine incorporation into DNA, or cell size analyzed during Myc-induced apoptosis. However, we found CDK3 to deregulate E2F-dependent transcription. In this report, we provide evidence for a not yet described property of CDK2 or CDK3 besides their activity in promoting proliferation: these G1-CDKs can promote apoptosis by interfering with the cell's response to survival factors.